ABSTRACT
To analyze the kinetic activity of the lipase in the presence of chlorophyll a and 146 b, artificial wABE that adsorbed chlorophyll a and b at a similar ratio as in wABE was 147 used. The effects of chlorophyll a alone and chlorophyll b alone were also measured.
148
The reaction conditions were as follows: ABE: 60 g; crude palm oil: various 149 concentrations ranging from 0 M to 0.3 M; methanol: 4 moles to oil; hexane as the 150 solvent: 100 ml; and lipase, 1% (w/w ABE). Various concentrations of pure chlorophyll 151 dissolved in methanol (Table 1) were added this reaction condition and then, the Michaelis-Menten kinetics, respectively.
155
The following equations were used to evaluate the inhibition kinetics: where K m obs denotes the apparent Michaelis-Menten constant. In order to nullify the inhibitory effect on FAME conversion, KOH (1%, w/w)
174
was added into the reaction mixture containing hexane (60%, w/w), vegetable oil (35%,
175
w/w), methanol (4.5%, w/w), pure chlorophyll a (0.37%, w/v) and b (0.28%, w/v) and 176 lipase (1% or 0.05%, w/w). Sampling was performed every 3 h, and the lipase activity 177 was measured. All reactions were conducted at 28 o C and 120 rpm in a rotary shaker.
178
To investigate the effect of KOH addition on FAME production from the (Fig. 3 ). The V max , which was determined from Eq. 3, remained constant at 
251
To investigate the individual effects of chlorophyll a and b, the experiments 252 were conducted separately, using various concentrations of chlorophyll a and b (Table   253 1). When only chlorophyll a was added as an inhibitor, the type of inhibition was 
